Detailed Method to Calculate Number of Ag Species
The total number of Ag atoms (nAg) was first estimated:
Where, m = deconvoluted molecular weight (from software), MWAg and MWDNA = molecular weight of Ag and DNA respectively Next, the number of H + released in the system (nH+) was determined:
Where, z = overall charge in the species Since the total number of H + released in the system to maintain the overall charge is equal to the number of positively-charged Ag + atom (nAg+) and charge of species (z),
The number of neutral silver atoms (nAg0) was calculated using
The results were checked against the method developed by Schultz et al. where the mass abundance peaks were used to identify the number of oxidized and reduced silver (1):
∆
The isotopic distribution of the identified cluster was simulated to check that it matched with that obtained experimentally. An example using the AgNC-DNA generated from the ATATA spacer sequence is shown in Fig. S1 . Figure S1 . Simulated isotopic distribution spectrum (red lines) for Ag-DNA synthesized using ATATA spacer sequence strand for different numbers of positively-charged silver atom (nAg+). The case of nAg+ = 9 was in best agreement with the experimental data (black lines). Table S1 . List of all DNA sequences used in this study. The complementary domain was designed using NUPACK web server to minimise secondary structure and misfoldings (2) . The domains were colour-coded according to Fig. 1 Table S3 . The total number of silver species (nAg) and the constituent number of silver ions (nAg+) and neutral silver atoms (nAg0). . Mass spectrum of AgNC-DNA (nAg = 14, nAg+ = 9, nAg0 = 5) synthesized using the ATATA spacer sequence. A single DNA strand per Ag-DNA was observed and this was true for all other spacer sequences. The identified cluster was the predominant product as indicated on the spectra. Secondary peak next to the main peak of each cluster charge was observed for some strands which corresponded to the presence of salt adduct (Na + in this case). Normalized fluorescence excitation (dotted black line) spectra collected at the emission peak of 656 nm and emission spectrum collected at the two excitation peaks of 260 nm (blue) and 597 nm (red) respectively. Despite the vastly different excitation wavelengths used, the resulting emission spectra had the same emission peak at 656 nm albeit with a slightly broader FWHM of 81 nm for the λex = 260 nm case. This suggested the presence of a single, homogeneous bright state nanocluster.
